Introduction
A high frequency of live births in pigs is obtained when expulsion of the fetuses during parturition occurs rapidly and in quick succession (Friend, Cunningham & Nicholson, 1962; MacDonald, Holmes & Moxley, 1963; Randall, 1972) . Passage of piglets through the birth canal is facilitated by increased myometrial contractions (Sprecher, Leman, Dziuk, Cropper & DeDecker, 1974) and by increased dilatation of the uterine cervix during parturition (Kertiles & Anderson, 1979) .
Relaxin has been shown to cause dilatation of the uterine cervix in ovariectomized non-pregnant gilts (Zarrow, Neher, Sikes, Brennan & Bullard, 1956 ) and premature cervical dilatation and shortening of the duration of parturition in pregnant gilts (Kertiles & Anderson, 1979) . The main source of relaxin in pregnant pigs is the corpora lutea and ovariectomy of gilts on Day 108 of gestation results in a high incidence of stillbirths and very low levels of relaxin after the ovariectomy (Nara, Darmadja & First, 1981) .
The present study was conducted to determine whether relaxin is necessary for a rapid parturition and the birth of live piglets. closed-circuit system of 1-5-4-0% halothane (Ayerst Laboratories), nitrous oxide (400 ml/min) and oxygen (800 ml/min) as described by Dziuk, Phillips & Graber (1964) . Aseptic surgical techniques were used and gilts were bilaterally ovariectomized through lumbar incisions or sham operated. In sham ovariectomy, both ovaries were exteriorized, manipulated and then returned to the body cavity.
Treatments
Fifteen gilts were assigned randomly to one of 3 treatments. In Group C gilts were sham ovariectomized and received i.m. injections of (1) 4 ml corn oil at 12-h intervals from 18:00 h on Day 105 until 18:00 h on Day 112 of gestation and (2) 1 ml saline (9 g NaCl/1) at 6-h intervals from 12:00 h on Day 105 of gestation until parturition was completed. In Group OP ovariectomy was followed by i.m. injections of (1) 100 mg progesterone in 4 ml corn oil and (2) 1 ml saline according to the injection regimen used in Group C for corn oil and saline. In Group OPR gilts were ovariectomized and treated with progesterone as for Group OP, but instead of the saline injections 1 mg highly purified porcine relaxin (Sherwood & O'Byrne, 1974) (Sherwood, Crnekovic, Gordon & Rutherford, 1980) The dose of 100 mg progesterone was also tested by using the 2 gilts in the preliminary trial. At the beginning, middle and near the end of the progesterone treatment, blood was collected just before an injection of progesterone and then at 5 min and 3, 6, 9 and 12 h after the injection. Progesterone data between gilts were pooled within time of sampling, since within times of sampling they were not significantly different between gilts. Means ± s.e.m. of progesterone concentrations of the 6 samples for each time interval are shown in Table 2 ; values were maintained at levels comparable to those in intact controls (see Text-figure 1). 
Radioimmunoassay procedures
Progesterone was measured in duplicate samples by the radioimmunoassay method described by Nara & First (1981b) . The antiserum, raised in rabbits against progesteronella-BSA, was donated by R. B. Staigmiller. Specificity of the antiserum has been determined and reported by Staigmiller, Short, Bellows & Carr (1979) . Specificity was confirmed when no differences in progesterone content were found in plasma samples obtained from pigs near parturition (Nara & First, 1981b ) regardless of whether the progesterone radioimmunoassays were made with hexane extracts or the progesterone-containing fraction following chromatography of hexane extracts on Sephadex LH-20. Hence, progesterone was measured after extraction of 1 ml aliquots of plasma with 5 ml hexane without further Chromatographie purification. The inter-and intra-assay coefficients of variation for a sample with a mean concentration of 8 · 5 2 ng progesterone/ml were 11-6 and 9-8%, respectively. The least detectable dose was 150 pg/ml. (Steele & Torrie, 1960) .
Results
As shown in Table 3 , length of gestation was not different among treatments. Duration of parturition was greatly prolonged (P < 0-001) and the incidence of stillbirths was increased (P < 0-001) in Group OP gilts. In Group OPR, however, the duration of parturition and the incidence of stillbirths were similar to those for Group C. There was no difference in litter size among the treatment groups. All except 2 gilts exhibited onset of lactation within 12 h before farrowing. (Kertiles & Anderson, 1979) . Unlike the gilts of Group OP, however, gilts without CL had not suffered a prolonged lack of relaxin, because their pregnancies were terminated within 36 h after operation. This may be why CL removal did not impair parturition (Kertiles & Anderson, 1979) .
Moreover, blood relaxin levels at Day 110 of gestation are about 2-7 ng/ml (Sherwood, Nara, Welk, First & Rutherford, 1981) .
It has previously been demonstrated that the onset of lactation occurs within approximately 12 h before parturition (Nara & First, 1981a, b) and soon after the pre-partum surge in relaxin levels (Sherwood, Wilson, Edgerton & Chang, 1978) . The data presented in this report indicate that the onset of lactation is not dependent on the pre-partum presence of relaxin. Like the controls, gilts with no apparent relaxin in their blood showed onset of lactation within 12 h pre partum.
In conclusion, the results presented in this report provide evidence in favour of the view that (1) relaxin facilitates expulsion of the fetuses at birth and contributes to the high incidence of live piglets, and (2) onset of lactation is not prevented by an absence of relaxin in blood.
